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(54) TEJlEBM3MOHHblR nPOEKTOP 

(57) Pecpepar: 

Hcnonb30BaHvte: orm<KD-MexaHMMecKafl 
npOMbiiuneHHOCTb. CyiuHocrb eisoGpeTeHHfl: 
TaneBW3noHHbifl npoefcrop coAepJKMT TpM 
uctomhuio onopHbix KanpnxeHVtfl 10. KzuKAbift M3 
KOTOpbJX nOflKJllOMQH M6)KAy npoapaMHbiM 
aneiaponpoBOAaLMUM cnoeM 3 n oneKTpoAaMU 
3a3eMneHnn 8 cooTBeTCTByioinero 
npoMe)KyTOMHoro hocmtq/ir penbecpMoB 3anncvi 

CTPOKM 1, Tpld ktCTOMHMKa HanpflJKGHMfl 

CMemeHMfl 12. Ka*AbiR bis KOTOpbiX nOAKntoMSH 

OAHHM BblBOAOM K QAHOMMeHHWM BbJBQABM 

rpynnu mctomhmkob HanpnaceHiifl CMma/iOB, 

OOeAt^HeHHblX APyrVtMM BbiBOABMM c 

9fieirrpOAaMM ynpaaneHMH 6 OAHoro H3 
npove)KyTOMHbix hocmtojisA penbecpHofl 3a n new 

CTpOKH 1. a APyrMM BbJBOAOM - K 3/ieKTpQAaM 
3a36MJ16HHfl 8. TpW yCTpoflCTBa CMMXpOHM3ai^HM 

28 noAxnioM6Hu k tpbm mctom h m kb m cbbtb 13, a 
oavih - k aneKTpoABura renra 25. KawAwfl 

npOM6)KyTOMHblfl HOCMTG/lb pe/lbeCpHOfl SaflUCM 
CTpOKM 1 COAepJKMT AH3/iaKTpMM8CKMfl CHOfl 7, 

pacnonoweHHbJR MQKj\y snoKTpoflaMU 
ynpaaneHiin 6 n BTOpofl noAnoxacoft 9. npvmeM 

MCTOMHMKM CB8Ta 13 ABJlfltOTCfl HMny/lbCHblMM. 

nacTora noaTopenuq MMnynbCOB cseTa paawa 



48CT0T8 CTpOK MaoCpaWGMWH. 5 Mfl. 
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(54) TV PROJECTOR 

(57) Abstract: 

FIELD: optics. SUBSTANCE: TV projector 
includes three sources 10 of reference 
voltages each placed between transparent 
current conductive layer 3 and grounding 
electrodes 8 of proper intermediate medium 
of relief recording of tine 1, three sources 
12 of bias voltages each connected with one 
lead to like leads of group of sources of 
signal voltages connected with other ends to 
controlling electrodes 6 of one of 
intermediate media of relief recording of 
line 1 and with other end to grounding 
electrodes 8. Three outputs of 
synchronization device 28 are connected to 
three light sources 13 and one - to electric 
motor 25. Each intermediate medium of relief 
recording of line 1 has dielectric layer 7 
located between controlling electrodes 6 and 
second backing 9. Light sources 13 are pulse 
ones. Repetition frequency of light pulses 
is equal to frequency of image lines. 
EFFECT: improved functional reliability of 
TV projector. 5 dwg 
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H3o6peTeHua othocmtcr k MQfly/ifli^in ceera 
MGTOAavn ynpaaneHMR HHT8HCMBHocTbK> CBera 
c npuMBHBMnaM Ae0opMMpyeMbix CHOOB m 

MO)K6T Ha ATM npMM8H8HM8 B yCTpoRCTBaX AHfl 

onTMMecKoR sanMCM w Bocnpon3BOfleHMfl 

T9J19BM3HOHHO(i MHtpOpMBUMH. 

H3BecreH TeneBMSMOHHwfl npoeicrop. 

CQA8PMCatMMfl npOMGXyTOMHblfl HOCMTOnb 

pe/ib80HoR sanMcw crpoKM. cocTOflinefl M3 
npo3paMHoR noAnoiocvt c nocneAQBaTenbHO 

HaH8C8HHblMM H8 H68 npCWpaMHWMH 

snexTponpoBOARLAMM cnoeM wnw npospaMHbiM 
reneo6pa3HUM cnoeM n cMcreMbi 
napannenbHwx neHTOMHWx anexTpoAos 

ynpaaneHMR H 3a38MJieHHfl, HaHOCBHHblX H8 

Bropyfo npospaMHyto noAnoKxy m pa3MeiueHHbix 
c 3a30pOM H8A reneo6pa3HbiM cnoeM. 6nox 
mctomhmxob HanpruKGHnfl CMmanoB. 
coaAMHaHHbix c aneKTpoAaMM ynpaaneHMR, 
onTHMocxyto CMCTeMy BH3yonn3ai4nn penbecfrHoR 

HHC^KDpMai^HH. pa60T810U^K> H8 npocBST n 
COCTOflLLiytO M3 KOHAGHCaTOpa 14 

HMDMHflpuMecKoro oG-bSKmsa anaMopcfeoTa, 
BH3ya^n3npy(oi4y»o AMacpparwy, cpeocTBO 
cKaHMpoaaHMA crrpoKM no aepTHxanM w okpqh [1] 
HeAOcratKOM m3B8cthopo ycrpoftcTBa 

RBnRGTCR H806xqflMMOCTb MCnOJlb30BaHM» 
3^8KTpOAOB 3338 MTie HUH M8)Kfly 3/iaKTpOAaMM 

ynpaaneHMR, mto orpaHMMMBaeT paspetuajo^yK) 
cnoco6H0CTb ycrpoflcTBa m, wax one acts ne. He 
no3BonR8T nonyMMTb MsoopaweHMe AocraroHHo 

BblCOKOrO KaMBCTBa. KpOM8 TOro, H8AOCTaTKOM 
RBnRGTCR HM3KOO KaMOCTBO OT06pa>KeHMfl 

nonyTOHosofl MHtfcopMaAMM BcneACTBue 
H8nnH8«H0CTM npeo6pa30BaHMR 
pacnpeAe/ienviq noTeHAMana Ha neHTOMHbix 
3/ieKTpoAax b pacnpeoenaHHe ocb81A8hhoctm 

Hd QKpaHG. B H3B8CTHOM yCTpoflCTBG 

OTcyrcTByeT Taioxe h CMHxpoHMaaqMR cpaACTBa 
cxaHnpoBaHMfl ctpokm no eepTMicanM c 
hctomhuiomh wanpRxeHMft curnanoB. mto 
npMBOAMT k HecTaGuribHoc™ MSoCpaweHMR Ha 
OKpane, to ecxb yxyAiuaeT era KaMecTBO. 

HaKOHGLt K8M8CTBO M306paK8HHR yxyAWaGTCR 

Taxxe BcneACTBue cpa3oebix ujyMOB ot 

SJieXTpOAOB, KOTOpWG AOJWCHbl 6bJTb BbinO/lHGHkJ 

npoapaMHbiMM. 

H3BGCTQH TeJieSMSMOHHUa npOGKTOp. 

coAepjxainkift npoMewyTOMHbiR HocMTenb 
ponbe$Hofl CTpom, cocTORiAMfl H3 npospaMHofl 
nQATiOMCKH c nocneAOBareribHO HaneceHHbiMM Ha 

HGG np03paHHblM 3nGKTpOnpOBOARU4MM CJT08M M 

npospaHHbiM raneo6pa3HbiM cnoeM m cmctgmw 
napannenbHbix neHTOMHbix sneirrpoAOB 
ynpaaneHMR m saseMneHMR, HaneceHHbix Ha 
BTopyto noAnoMcxy n pa3MeLUGHHbix c 3a3opoM 
H3A raneo6pa3HWM cnoeM, 6nox mctomhmxob 

HanpJUKGHUa CWHanOS, COeAMH8HHblX c 

aneKTpoAaMM ynpaaneHMR, caeToq^MnbTp, 
onTvmecKyio CMCTeMy BM3yanM3ai4MM penbetfcHofl 
UHCpopMaijHM, BH3yajiM3Mpy(OLLiyio Ana0parMy, 

CpeACfBO CK8 H H POB8H M fl CTpOKH HO BepTHKBilM, 
CHHXpOHM3^pOBaHHOG C HCTOHHMKflMM 

HanpjDKSMHfi cvuxanoB. m OKpaH [2) 

H 8AOCT3TKOM H3B8CTHOrO yCTpGVlCTBa 

RBnflercR HeoGxoAHMocTb ncnonb30BaHHfl 

OrtGKTpOAOB 3a3GMJlGHMR MOJKOy 3/ieKTpQAaMH 

ynpaaneHMR, mto orpaHMMMsaeT pa3peiuaK>iAyio 
cnoco6HOcrb ycrpo^cTBa m, icaK cneacTBKe. hs 
nossonflST nonynnTb n3o6pa3KeHMe aoctbtomho 
BbicoKoro KaMecTBa. KpOMe Toro. HBAocTaTKOM 
flOnflGrCfl HM3KOe KaHGCTBO OToepaxeHHR 
nonyroHOBOfl m h 0o p m a 14 m h ecneACTBVte 
HenMHeftHOCTM npeoepa30BaHMn 
pacnpeAeneHMR noTGHi^Mana Ha neHTOHHbix 



aneicrpoAax b pacnpeAeneHMe ocBeiAeHHOCTM 
Ha axpaHG. HaKOHeq, Tpexcexi^HOHHyto (Ann Tpex 
UBeTOB) cTpyxTypy cMCTeMW napartnenbHbix 
neHTOHHbJX aneicrpOAOB, bxoa«iamx b cocTaa 
npOMeacyTOMHoro HOCMTenn MH^opMai^MM, 
BecbMa TpyAMo peanMSOBaTb TexHonorMHecKM. 

HaM6onee 6nn3KHM k m3o6pbtbhmk> 
RBnneTCfl TeneBM3MOHHbiR npoeKTop, 
coAep>caiAMa Tpn npoMe>KyTOHHbix HocMTenn 
panbeqbHoA sanncH ctdokvi, Ka)KAbi^ M3 kotopux 

COCTOMT M3 np03p8HH0fl nOATIOKKM C 

nocneAOBaTonbHo HaHeceHHUMM Ha hog 
npo3paHHWM 3ns KTponpoBOAH LAMM CH08M M 
npo3paHHb»M raneoCpasHbiM cnoeM m cncT8Mbi 
napannenbHyx neHroviHbix aneicrpOAOB 
ynpaaneHMR m 3a3eMneHMR. HaneceHHux Ha 
BTOpyw noAnoxxy m pa3MeiM8HHbix c sasopoM 
HaA reneo6pasHbiM cnoeM. 6jiok mctomhmkob 
HanpRxeHMR cMmanos, coeAMHeHHbix c 
anexTpQAaMM ynpaaneHMR acex Tpex 
npoMexyTOHHbix HOCMTenefl penbe<t)Hofl 3anMCM 

CTpOKM, TpM OnTMHeCKMX CMCTOMbl BM3yanH3ai^MM 
panbG^JHOU MH0OPM8MMH, KaJKABR M3 KOTOpblX 
COCTOMT M3 MCTOHHMKa CBGTa. OCBGTMTGnbHOrO 

cocTaBHoro o&beKTMBa, cocTORinero ms 
MMnMHApMMecKoro m cq^epMHacKoro oGbexTMBOB, 
npM3Mw nonHoro BHyTpeHHsro OTpajxeHMR m 
npoGKHMOHHoro cocTaBHoro oObetcTMBa, 
cocTORLAero ms UMnMHAPMMecxoro m 

CqbepMMeCXOrO OSbGKTMBOB, ABa AMXpOMMHbOt 

aepxana. BM3yanM3HpyiotAMX A^t^parMy, 

CpeACTBO CKaHMpOB3HMR CTpOKM no BGpTMKanM, 

cocTORLAee M3 sepKanbHoro 6apa6aHa, 
HacaxeHHonD na ocb aneicrpQABMraTenR , 3Kpan. 

0>OTOAaTMMK M yCTpOMCTBO CMHXpOHM33L(MM . 

BbixpA KOToporo noAKnK)M8H k Onoxy MCTOMHMKOB 
HanpRMceHMfl CMmanoa, a bxoa k (fcoroAaTMMKy 
(3). 

HsAOCTaTKOM AaHHoro ycTpo«CTBa rbrrbtcr 
H8O6xOAHM0CTb MCT0nb30BaHMR onexTpQADB 
333eMneHMR MG>KAy snexTDOAaMM ynpaaneHMR, 
mto orpa h MHMB88T paspeiuaKXuyw CnOCO6H0CTb 
ycTpoflcTBa m. icax cneACTBMe, He no3BonaaT 

nonyMMTb M306paJK8HM8 AOCT8TOMHO BblCOKOfO 

xaMecTBa. Kdomg Toro, HQAOcTancoM rbhrgtcr 
HMSxoe KaMecTBo oTo6paxeHMR nonyTOHOBoft 

MHQ^OpM a 14M M BCneACTBMe HenMHOflHOCTM 

npeo6pa30BaHMR pacnpeAeneHMR noTeHijMana 
na neHTOMHbix anexTpOAax b pacnpeAaneHue 
ocBeiAeHHOCTH Ha 3KpaHG. MsoGpajxeHMe 
nonyvaeTCR HeAocTaroMHO rpkmm M3-3a Toro. 

MTO 3H6DTMR HenpepblBHblX (H6 MMnynbCHblX) 
MCTOMHMKOB CBGTa MCnonb3yeTCfl HO nOnHOCTbK). 
CmCTGMG CMHXpOHM3ai^MM TaiOKG HG 

oOecneMMaaeT ycTo^MMBoro M3o6pajK6HMR b 
tgmghug ecen AnMTenbHocTM KaApa, Tax kbk 
cMHxpoHHaauMR npOMSBOAMTCR no Hanany icaApa. 
K KOHtiy KaApa yrnoBaR cxopocTb bpgiaghmr 
6apa6aHa msmghrbtcr. mto npMBOAMT Ha 
npaKTMKe k w CMB3biaaHMio" npaBoro Kpan 

M306pa>K8HHR. 

3a^VaM6R M306peT6HMR RBnROTCR 
nOBblLUGHM© KaHBCTBa M306p8>KeHMR Ha 3K0aH8. 

TexHMMecKMH pe3ynbTaT 3aKnx>MaeTCR b tom, 

MTO COBOKynHOCTb OTnMMMTenbHbfX npVI3H8K0B 

no3BonRer npM cospeMOH hom ypoaHe 

TOXHOnOTMM BOCn POM386CTM H3 3KpaHB 

Ten8BM3MOHHoe M3o6pa>«GHne b peanbHOM 
BpsMeHM c icaMGCTBOM, H8 ycTynatoiAUM cepuviwo 
BbinycKaeMbtM MacnRHMM npoeKTopaM xnacca 

"3i*AOCpOp". npM 3TOM CTOMMOCTb M3rOTOBn8HMR 

npeAnaraeMoro ycTpoWcTBa OKasbiBaeTCR bo 
MHoro paa MGHbLua, hgm y "3^AOCpopa". 

TexHMMecxMfl pesynbraT AOCTMraeTCR tbm. 
hto b TeneBM3MOHHbi(t npoetcTop. coAepwaiAMfl 
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TpM npOMexyTOMHboc HOCViTejin penbec^Hofl 

3anHCM CTPOKM, KEUKAblfl H3 KOTOpbtX COCTOMT K3 

npoapaMHoR noAno>KKn c nocneAOBaTeribHO 

HaH8C6HHblMH Ha H68 np03paMHblM 

3neKTponpoaoaflL4HM cnoeu v\ npospaHHWM 
reneoSpasHbtM cnoeM h CMcreMbi 
napanne/ibHwx riaHTOMHbix aneicrpoAOB 
ynpaaneHMfl m 3a38MneHMfl, HaHaceHHbix Ma 
BTopyio noAnoxxy n pasMeiueHHbix c sasopOM 
Hafl reneoGpaaHWM cnoeM, 6jiok mctohhmkob 
HanpRxeHnfl curHanos, coeAMHeHHbJX c 
aneKTponaMM ynpaaneHMB ecex Tpex 
npowexyn-OMHNX HOCMTenefl penbeqbHofl 3anHCM 
ctpokm, rpn onrnHecxnx cuctomw B*3yann3aunM 
p8Jibeo>Hoa nHcfiopMauMH, Kawnaft us KOTOpbix 

COCTOMT HS HCTOMHUKa C86TQ, ocBBTHTenbHoro 

cocTaBHoro o6"b8KTHBa, eocTOflinero M3 
L^nn^HApvwecKoro m c0epMHdCKOro 06^9x7*303. 
npMSMbi no/iHoro BHyTpaHHero OTpaxeHHB n 
npoexuMOHHoro cociaBa o&bexTMaa. 

COCTOflLHerO M3 t^HJlMMflpMMBCKOrO VI 

cqbepMMecKoro crfrbexruBOB, asa AMxpOMMHbix 
3epKa/ia. BM3yanM3Mpy»omyK) AwacJiparMy. 
cpeACTBO CKaHMpoaaHMn crpoicn no BepTHKa/iM, 
cocTOflujee H3 aepKaribHoro 6apa6aHa. 
HacajtceHHoro Ha ocs onexTpOABuraTenw, axpan. 

CpOTOAaTMMK kl yCTDOflCTBO CMHXpOHH3aUMH. 
B WXOA KOTOporO nOAKJIJOMBH K 6jTOKy MCTOHHMKOB 

HanpflxeHnfl cuma/ioa, a bxoa k cfcoTOAaTMMKy, 
ADnojiHMTenbHO BsefleHw TpM mctomhmk8 
onopHbix HanpatteHMfl, Ka*Abifl M3 KOTopba 
noAKHFOHBH Me>Kfly npospaMHbiM 

SJieTponpOBOAflLAUM C/IOBM VI 3P6KTpOAaMM 

3a36MneHMfl cooTBeTCTByramero 
npoMexyroHHoro HOCMTenn penbeqbHoR 3anncn 
crpoKM, AonoriHUTenbHo aaeABHbi Tpn mctoshhkb 

HanpflMCBHMM CMeiUBHHH, KSUKAblVl H3 KOTOpbJX 
nOAKntOMBH QAHMM BbiBQAOM K OflHOHMBHHblM 

BbiBOAaw rpynnw mctohhmkob HanpflweHHfl 
CMmajioB, coeflMHOHHbix ApyrviMH bu boas mm c 
3H8KTpoAaMM ynpaoneHnw oahopo H3 
npoMBJKyTOMHbix HocwTOJiefl penbecpHofl 3anncn 
cTpoKM, a ApyrviM buboaom k onexTpoAaM 

3a3eMTteHHfl. yCTDOMCTBO CKHXpOHMSaUHVI HMGOT 

HBTbipe AonoiiHviTanbHbix Bbtxqoa. Tpn M3 

KOTOpblX nOAKnKJMOHbJ K TpGM HCTOHHHKQM 

CBBTa, a oa^ih k QnerrpQABuraTenio, a Tama 
hmoot AonanHnrenbHbjR bxoa ot 6/ioxa 

MCTOMHHKOB HafipjUKSHMft CUrWaJTOB. KEUKAblfl 

npoMB)xyTCHHbin HOCViTe/ib penbecpHoi* sanvtcvi 
ctpoxh AOnannnTenbHo coa©P>xht 

AMsnexTpMHeaaifl cnofl, pacnonoxeHHbifl MeacAy 
aneicrpoaaMvi ynpaaneHMH m btodoH noAnoxKoB. 

HpHMSM MCTOHHMKM 08818 «BJlflK)TCn 

MMnynbCHUMn, MacTOTa noBTopoHMB HMnynbcoa 
CB8T8 paBH8 M8CTOT8 CTpOK n3o6pa»ceHnq, a 
MOMSHTbl OAHOBpeMeHHOrO BKTIJOMeHMfl 

MMnyribcoB cseTa ot Bcex Tpex mctohhhjcob 
cB8Ta 3aAa»oTc« ycrpoflcTBOM cnHxpOHnaaunn 

T3KMM 06pa30M, HTOCbJ CBBTOBO^ ROTOK H8 
3KpaH8 6bWl M3KCM Ma/1 bH bJ M ; M. KDOM8 TOTO. OCb 

38pKanbHoro 6apa6aHa u o6pa3ytou;ne 

l^VUIklHAPH^eCKHX 06-beXTHB0B, BXOARU4HX B 
COCT3B OCaSTWTenbHbJX COCTaBHblX 06"beKTMB0B, 

nepneHAMKy/iftpHbi naHTOMHbiM snexTpOAaM, 

KOTOpbie, B CBOK) OM8p8Ab, BM8CT8 C 

oGpasywii^HMki 06-beKTUBOB, bxoa^M^x b cocTaB 

npOBKUMOHHblX COCT8BHblX 06beKTHB09, 

napanrtenbHbi Topi^eBUM rpaHRM npM3M no/iHoro 
BHyTpeHHero OTpaMeHMfl. Bosmokho BaoABHMe b 

TenBBH3VtOHHbl3 HpOBXTOp BMBCTO AByX 
AMXpOHMHblX 38PX8J1 CMCT8Mb» npOCTWX 38pKa/l. 

pacnonoxBHHbix tskmm o6pasoM. hto CBdTOBbia 
noTOKM ot Tpex npoMexyTOHHbix HocuTenefl 
peribe4>HOfl 3anncn CTpotcn HanpaannwTCfl Ha 



TpM pasxtMHHbie rpaHM 36pKajibHoro 6apa6aH8 M, 
orpaxancb ot hmx, cxoartca Ha ok pane b 

CTpOKy. B 3T0M B8PM8HT8 npOXTOp 811^8 

Aono/tHMTaribHO coAep^MT abo 

BM3ya/iH3MpyioiuMe AnacpparMbi, 
5 pacnonoxeHHue MQXAy cmct8moA npocTbix 
sapxan m sopKajibMbiM 6apa6aHOM m 
nepeKpbiBa>ouiH& HeAnc^parwpoaaHHbifl 

CBBTOBOA nOTOK OT COOTB8TCTByK)ll^MX 
MCTOMHMKOB CB8T8. 

10 ConocTaBMTe/ibHbiM aHanws aawanneMoro 
ycTpoflcTBa c ppototmhom noxaswaaeT, mto 

3aBBnH8M08 yCTpoflCTBO OT/lMHSeTCW OT 
M3B8CTH0TO T8M. MTO 8 HBTO AOTI0J1 HMT6/1bHO 
BB8A8Hbl TpM MCTOMHMK8 OnOpHblX HanpflJKBHMM, 
KS^Ablfl M3 KOTOpbJX nOAKHVOMBH M8>KAy 

is npospaHHbiM snexTponpoBOAfliUMM cnoeM m 
anexrpoAaMM sasaMneHMfl ccotbbtct By 10114 aro 
npOM8)xyTOHHoro HOCMTenn penbec^HOfl sanncn 

CTpOKM, AOnortHMTertbHO BBBAeHbl TpM MCTOMHMita 
HanpSUKOHMCI CMQIAOHHJ?, KaJKAblfl M3 KOTOpblX 
nOAXniOH8H QAHMM BblBOAOM K OAHOMMBHHbJM 

20 BbtBOABM rpynnbj hctomhmkob HanpnMceHMM 

CMTHanOB. C08AMH6HHblX ApyrMMM BbiBQABMM C 

artexTpQAaMM ynpaBiiaHMn OAHoro M3 
npoiwe^yTOMHtJX HOCMTexievI penbec^HoW sanwcw 

OTpOKM. a APyrHM BblBOAOM K OriOKTpOAOM 
3a38MJ18HHfl, yCTpoflCTBO CMHXpOHM38L^MM MM88T 
25 H8Tblp8 A0nOJ1HMT6AbHblX BbiXQAa, TpM H3 
KOTOpblX l1QAKTII0M8Hbl K T08M MCT0MHMK8M 

ceera. a oamh k snexTpoABMraTenK). a Tajoxe 
MM88T APnOAHMTe/lbHblH bxoa ot 6r>OKa 

mctohhmkob HanpflxeHnfl CMfHanoa, icaKAbJ^ 
30 npOMdxcyTOMHbin KOCMTenb panbecfjHofl 3anMCM 

CTpOKM AOflOriHMTeflbHO COA8p)KMT 

AM3n8KTpMH8CKMVl CTIOH, paCnO/10>K8HHbiR M6«Ay 

artexrpoAaMM ynpaanaHMfl m BTOpoft noAnoMPcort, 

npMH8M MCTOHHMKM C88T8 flBflRKOTCA 

MMnyrtbCHbiMM, MacTOTa noBTopoHMii MMnyribooB 

$5 CB8T8 paBH8 H8CTOT8 CTpOK H306paK8HMfl. 8 
MOMBHTbl OAHOBp8M8HHOrO 8KT1K3H8HMB 

MMnynbcoe cbotb ot bcox Tpex mctohhmkob 
cBOTa 3aAatoTcn ycrpoRcTBOM cmhxpohm38hmm 
tbkmm o6paaoM, HTo6bi cseToaofl noroK Ha 
SKpaHe 6 bin MaKCMMa/ibHbiM; m, xpOMe Toro, ocb 
40 aepxanbHoro 6apa6aHa m o6pasyioiAMe 

l^MnMHAPMH8CKMX O&bBKTMBOB, BXOAfliUMX B 
COCTaB OCBBTMTenbHWX COCTaBHWX O&beXTMBOB. 

napneHAMKynnpHbi neHTOHHbiM oneKTpoAav. 

KOTOpbie. B CBOK) OH8p8Ab, BM8CT8 C 

oGpaayioujMMM i^mjim hapmhbckmx o&beicrMBoa, 

46 8XOAHIMMX B COCTaB npOeKl^MOHHblX COCTaBHblX 

o6"bOKTOB, napannenbHU TopM83biM rpaHAM 
npM3M nonHoro BHyTpaHHero OTpaxcsHMn. f~lpM 

3aM8H8 AByX AVIXpOMMHblX 38pKaJ1 CMCTOMOfl 

npocTbix 3opKan nocneAHMe aojukhu 6birb 
50 pacnono)KeHbi, b otjimmmb ot nporoTMna, tbkmm 
o6paaoM, htoCu cseTOBbie noTOKM ot Tpex 
npoMBjKyTOMHbix HOCMTeneft penbe4)H0fl aanMCM 
ctdokm HanpaariflfiHCb Ha TpM paanMHHbie rpaHM 
aepKaribHoro 6a pa 6a h a m, oTpajxancb or hmx. 

CXQAMAMCb Ha 3KD8H8 B CTDOKy. KpOMB TOfO, B 

ss nocneAHdM cnynae TeneBM3MOHHbiA npoexrop 

AOnOflHMTBflbHO COAepJKMT BU^e AB8 

BMdyanMSMpyKXUMa AHacfcparwbi. Tbkmm 
o6p830M, 3anan«eMoo ycrpovlCTBO 

COOTBSfTCTByaT KpMTBpMK) "HOBM3M8". 

llpM M3yH8HMM APyrMX M3B8CTHblX 
SO T6XHHH6CKMX p8UJ8HM« B ABHHOfl OCnaCTM 
T8XHMKH npMSHaKM. OTflHMaKHlJMe 3a51BJ1flBM08 
M306peT8HM8 OT npOTOTMna. H8 6bl/lM 

BbiBBneHbi. m noTOMy ohm o6ecneHMBaK)T 

3aflB/1fl8MOMy TeXHMHeCKOMy paUJBHMtO 
COOTB8TCTBM8 KpMT8pMK> u M306peTaTenbCKMtl 
ypOBQHb". 
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npoAQnbHafl paapetuatoinafl cnoco6HOCTb, 
ro ecTb MaKcwMaribHoe mmcjio anexTpoAOB 
ynpasneHMR Ha eAHHMuy AnnHbi, onpeAenpaTCP 

B npOTOTHne MMHMMa/lbHO BOSMOMCHbtMIA 
3H8M8MMPMM WHpHHbl 3J16KTPQAOB ynpaBJieHWP M 
3a3QM/16HHR H paCCTOflHUfl MGJKAY HMMM. 3TM 
BOTIHHUHbl OfpaHMM8Hbi TeXHOJIOrMMeCKMMM 
B03MOJKHOCTRMM 0OTO/lMTOrpa<J)HM H 

npi46ni43HTejibHO paBHbi Apyr Apyry (npw 

yMBHbUIBHMM B npOTOTMflO paCCTOPHMP MQXPtf 
3/IGKTpOAaMH MGHbUJe HGKOTOpOfO 3HaH8HMFI 

xpap ajieiapoAOB •cnMnaioTcn" Ha oTAe/ibHbix 
ynacTKax, mto 03HaMaer HepaooTocnocooHOCTb 
yCTpO«CTBa). BB8AOHMO AvianoKTpuMDCKoro CTIOfl 
MexAy 3fi6KTpQAa mm ynpaBfisHMR m aropofl 
noanojKKofl nosBOJineT yMeHbWMTb 
npn6rtn3MTe^bHO b TpM pa 3a MMHMManbHoe 
paccropHMe mgjkay snexTpoAaMH ynpaeneHMw. 

T8K KBK npH 9TOM 3J18XTpOAbl 3a38Mn8HMP 

pacnonaratoTcsi b Apyrofl nnocKocTu n 
paccTOKHHe (b nonepenHOM HanpaaneHWM) 
MexAy hmmh vi aneiapoAaMn ynpaBneHMP mokgt 

6bJTb CA6A9HO pBBHblM HyHIO. EcjlM TOHlAMHa 

AvianeKTpkmecKoro en op HaMHoro (b 5 10 pas n 
6onee) MBHbuia itinpuHbi anexTpOAB. to 
noreHm^an a nnoococTn anexrpoAOB 
ynpaaneHMn hmmm 5yABr npMOJiMJKeHO paB6H 
Hynio (noT6Hqnany 3/iexrpOAOB 3a38M/i8Hnn). 
xax m a npoTOTwne. noabiiueHMe npeAenbHofl 
paapaniatoL^eil cnocoOHOCTM MsnoxeHHbiM 
BbiLue choco6om ynywuiaeT kbwoctbo 

M306p£DK8HMP Ma 3Kp8H8. 

BaeABHwe Tpex mctomhmkob onopHbix 
HanpaxeHHfl no38ormeT coaflaTb Ha rpaHMue 
paaAena reneo6pa3Horo cnon m BOSAyuiHoro 
aaaopa a KaxAOM npoMeiKyroMHOM HOCMTene 
peribe4>Hofl sanHCH ctpokm AononHMTenbHyio 
oAHopQAHyio (b npocrpaHCTBe) cocTaanRJomyjo 
HanpfwceHHocTM aneiapuMBcxoro norm. 3ro 
AonortHHTe/ibHoe none ysanuMMBaeT a Man wry Ay 
pe/ibGcfca noaepxHocrn npospawHoro 
rojioo6pa3Horo cnon. 3to no3Bonper 
McnonbsoaaTb HanpHweHkm cuma/ioB Ha 

nOHTOHHbOC □JlOKTpOAaX. B HGCKOJIbKO pa 3 
M8HbUJ8, M8M B npOTOTMne. KpOMO TOfO, 3TO 

odecnenuBaeT AHHeflHyio nponopijMOHanbHOCTb 
(b HBxoTopoM Awanaaone HanpflxeHMR 
cwmanoB) ocb8ia8hhoctvi b HexoTopoB tomxo 
axpaHa HanppxceHMK) cm man a Ha 

COOTB8TCTByK>lA8M X18HTOMH0M 3J18KTDOA8. MTO 
noebiuiaeT kbmgctbo OTo6paxannH nanyTOHOBoH 
MH0OpMaUMH. FlDM 3TOM BB8A8HM8 Tp8X 
MCTOMHWKOB HanpP)K6HMtt CMQLAGHMP no3BO/tP8T 

ycTpaHMTb annflHue Ha xaMGCTBO usoGpaxeHuq 
HaManbHoro HanwHaflHoro yMacrxa aMnnwTyAHOM 

XapaKTepMCTVIKM (3aBMCHMOCTM MHT8HCHBHOCTM 

caeTOBoro noTOKa Ha axpaHd ot HanpflHceHMn Ha 
3/ieicrpoAax ynpaajiBHUfl) a KaxAOM H3 
npoMexyroMHbix HocnTonevi pejribe<}>HOM crpoKM. 

BB8A8HHe B yCTpO«CTBO CMHXpOHMSaMVIM 

Aono/iHHraribHoro BbixoAa. CBfl3aHHoro c 
aneicrpoABMraTeneM, m AonoriHMTenbHoro bxoab, 
ot 6/ioKa hctomhhkob HanpfUKeHkiH cnrHanoB 
no3BonneT oCecneMHTb ycTofl^nBoe 

H3O6paX0HVI8 Ha 3Kp3HO B T8HeHH8 BC8R 

AnMTeribHOCTM KaApa 3a cmot HenpepbtBHofl 
noACTpoflKH nacTOTbi Bpau{eHkifl sepKa/ibHoro 
6apa6aHa k MacroTe ksapob M3o6paxceHVin. 

BB8ABHH8 a yCTpO&CTBO CMHXOOHklSauUM 
Tpex AOnOJIHHTOJlbHblX BblXOAOB K Tp8M 
MCTOHHMKaM CBQTa PpW yCTKiBHH BbinOJlHeHMfl 

nocnoAHnx viMnynbCHbiMH nodaormeT nonynHTb 
Ma kcmm a n b h o BOSMoxHyio (npn aaAaHHoA 

MOU4HOCTM MCTOMHUKOB H 3aAaHHOfl KOHCTpyKL^MH 

orrrMMecKofi CMcreMbi) ocBemeHMOCTb Ha 3KpaH8. 



wto noBbituaeT KaMecreo M3o6pa)KeHMn. 

HaKoneu, nepneHAMKy/i«pHocTb ocm 
sepKartbHoro 6apa6aHa m o6pa3yiou^vix 

l^WlMHAPMMeCXVlfl 06b8KTMB, BXOAHIAMX B COCT3B 
OCB8THT8i1bHblX COCTaBHblX oSbdKTHBOB, 

5 naHTOMHbiM aneKTpOAaM, m napanjionbHocrb 
nocnaAHHX bmsctg c oopasyioiAHMkt 

MWnHHApHMGCKVIX 06"bGKTHBOB, QXOAPU^HX B 
COCTaa npOexi4MOHHbiX COCTaBHblX 06b8KTI<1BOS, 

Topi^eBWM rpaHAM npvi3M noriHoro BHyrpeHHero 
w oTpattSHM* no3BonneT M36e)KaTb onTHMeacnx 

MCKaJKGHMR (id yxyALUQHHR KSMOCTBa) 
M306paX8HMH H8 3KDaHG 38 CMGT 00381^0 HHP 
pe/1b80HOfl nOBepXHOCTM CBOTOBblM nOTOKOM , 

ocpoKycMpoBaHHbiM a bwas ysKofl nonocw, 
nGpneHAnxyriRpHofl snexTDQAaM. 

15 ECTIM BM8CTO AByX AMXDOMMHblX 36pKaA 

McnortbsoBaTb CHCTBMy npocTbix aepxan. 
pacno/ioMceHHbix tbkum o6pa30M. mto csdTOBbia 
noToxvt ot tpex npOMexcyTOMHbix HocMTenefl 
KH0opMai^viM Hanpaa/intoTCfl Ha Tpn pasnuHHwo 
rpaHM 3apKajibHoro 6apa6aHa m, OTpajxancb ot 

20 HMX, CXOAflTCn Ha 9KpaH8 B CTDOKy, 8 T8WK8 
AOnOHHUTGnbHO bbgcth gu^g abo 
BvuyantisMpyioiAMa Ana4>parwbi. to moxho 
M36eK8Tb norepb cbotoboH moimhoctm a 
AnxponHHbix 38 p xanax (abort km npoijeHTOB). 
yaejiHMMTb ocaeiAeHKOCTb 3xpana (npH 

26 SaAAHHO^ MOLAHOCTM KCTOMHMKOB C8GT8) M 
nOBblCMTb TQM CaMblM KOMOCTBO M306paJK8HHfl. 

Ha cpMr. 1 noxaaaHa cxeMa TeneaM3MOHHoro 
npoaxTopa; Ha $ur. 2 cxsMa npoMexyTOMHoro 
HociiTan* pertbe4)Ho(t aanncn ctdokm m Gnoxa 
w mctomhmkob HanpwxeHMfl cMmanoB, a Tawxa 

MCTOMHMKM HanpWKGHM^ CMGU^GHMH M QAMH M3 
MCTOMHMKOB OnopHOTO HanpJWCBHMFi; H3 0Mr. 3 
K3M QCTBGH H bIQ fpaCpMKM 3a BM CM MOOTS CI OT 
BpGMGHM HanpPMCOHVin H8 OAHOM M3 (H8 i-M) 

anoxTpoAOB ynpaaneHMp U ynp j (paBHoro cyMMe 

35 Hanp«)KBHM« OT COOTB8TCTByiOIA8rO MCTOHHMXa 

Hanpfl)KBHWi cMrHana U ci m nocTOAHHoro {ppm 
AaHHoro (1-ro, 2-ro nnn 3-ro) npOMewyTOMHoro 
HOCMTOJin penbeqbHoR sanvtcvi ctpokm) 
Hanpn>K8HMfl cmglaghmh U a^^2 3) rnyOMHbi 
40 penbGqba Aj noA otmm oaqktpoaom ynpaaneHMR. 

MHTGHCMBHOCTM CB8T8 J«(1.2,3) OT OAHOrO M3 

MMnynbCHbix mctomhmxob caeTa m 

MHT8HCMBHOCTM CBQTa Ha 3Xp3H8 J 4<i B T8X 8rO 

TOMxax. tab OTOOpaxeaaTCA pen beep or i-ro 
anexTpoAa ynpaBnoHMP; Ha cpwrA aMHAMTyAHUB 
xapaxTBpMCTMXM oAHoro M3 Tpex 
npOM8>KyTOMHblX HOCMTBJiefl penbB0Hoft sanwcM 
ctpokm Anfl nporoTMna (bob onopHbia 
HanpnxeHMH Uon(i,2.3) 0) h Ann npoAnaraeMoro 
ycTpoflcTBa (onepHbie HanppweHHn otjiumhu ot 
so ny/ip); na $>ur. 5 cxeMa bo3mojkhopo BapwaHTa 

TBJieBMSMOHHOrO np08KT0pa. B XOTOPOM A38 
AUXpOMMHWX Sapxana 3aM8H8Hbl CMCT8MO« 

npocTbtx sepxa/i m aBBABHbi AonortHMTenbHO 
etA8 abb BM3yanM3npyKJu^ne Ana0parwb). 

YCTpORCTBO CQABpXCMT (qbMT. 1 M 5) TpM 
55 npOMBMCyTOMHblX HOCMTGAP pGnbGCpHO» SanMCM 
CTPOKM 1. Ka)KAblf* M3 XOTOpbiX COCTOMT (<t)Mr.2) 

M3 nocneAOaaTBiibHO pacnonoxoHHbix nepBofl 
npoapaMHoR noAnojxxM 2. np03paMHoro 
onexTponpoBOAPiAero chop 3, npo3paMHono 
reneoGpasHoro cjiop 4, BoaAyiuHoro aasopa 5. 
60 cMCTBMbt napanriBnbHbix neHTOMHbix 
anexTpoAOB ynpasnaHMP 6. AvianexTpviMecxoro 
cnop 7, CMcreMbi napannenbHbix nsHTOMHbix 
3TI8KTPOAOB 3a38MneHMP 8, pacnc^i0JK8HHbix 
Me>KAy onexTpoASMM ynpaeneHMP 6 m pasHwx no 
uiMpMHe paccTOPHMio Me^Ay snexTpoAaMM 
ynpaBneHMP 6. m BTopo^ noAfio^cxw 9. TpM 
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MCTOMHWIO OROpHblX HanpflXCSHMil 10, KaXflbltt M3 
KOTOpblX nOAKntOMGH M8Xfly npoapaMHbiM 
3JieKTpOnpOBQAHlMMM CHOOM 3 M 3/lOKTpOAaMH 
3a38MJ18HMfl 8 COOTBBTCTBytOmerO 

npOM0«yTOHHoro nocMTenn penbetfcHofl 3anncn 
CTpOKM 1, Cnox hctcwhmkob HanpRXOHMfl 
cumanoB 11. oahm OAHOHMeHKbia BblBOAH 

KOTOpblX COQAHH8HW C 3n8KTpOA8MM 

ynpaBneHMfl 6 acex Tpex npoMejtcyrcwHbix 
HOCMTenefl penbe<|)Hofl sanvicvi ctdokvi 1, a 
flpyrwe oAHOMMOHHbia BbiBQAbi o6-beAMHeHbi n 

nOAKHlOMeHbl K TpGM HCTOMHUXaM HanpflKeHMf^ 
CM81M6HMW 12. APyrwe BbtBQAbi KOTODWX 

saseMHSHbi. npMM8M xawAOMy npoMexcyroHHOMy 
HocMTanio penbe<J>Hofl sanncu CTpoxw 1 
oooTBOTCTByeT cbor rpynna mctohhmxob 
HanpwKOHHM cMma/iOB. cboA wctomhmx ohophoto 
HanpflxeHUA 10m cboA hctomhhk HanpH>xeHMR 
CMeiUBHMfl 12. KpoMe Toro, npeAnaraeMOB 
ycTpo&CTBO ooabp>kht (cfcvir. 1,5) Tpn 
onrtmecjoix CMcreMbi Bvi3yartu3aLjMw penbecfcHofl 
UHcfcopMaijHn. Ka^Koan to KOTopbix coctomt hs 
MMny/ibCHoro ncTOHHHxa csera 1 3. 
ocBSTMTGJibHoro cocTaBHoro o6beKTnsa 14. 
cocTonmoro H3 qvuiMHAp^MecKoro 15 m 
ccpepuMBCKoro 16 ofrbetcrnBOB, npn3Mb« noriHoro 
BHyTpBHH aro oTpaxcoHMR 17 (cfeiir. 1.2 m 5) m 
npoeiajMOHHoro cocTaBHoro o&beicr^Ba 18. 
cocroHinero M3 n wn h n AP ecKoro 19 n 
c$epMMecKoro 20 offbexTnaoB, abb akxpohmhwx 
sapxana 21, BHSyajiMswpyiomyK) AMacfcparMy 22, 
cpeACTBo cxaHMpoeaHUfl ctdoxh no bbptmkbjih, 
cocTOHLnee sepxaiibHoro 6apa6aHa 23, 
Haca>KeHHoro Ha ocb 24 anexTpoABHrarenn 25, 
3KpaH 26, cJxDTOAaTMHK 127 m ycrpoflcrso 
cnHxpoHnsai^Mn 28, nnrb bwxoaob KOTOporo 

nOAKHKWeHbl COOTB8TCTB8HHO K TD6M 

nMnynbCHWM mctommvuom caeTa 13, 6noKy 
uctomhukob Hanpn»<eKwtt CMmanoa 11 m 
3naKTpQABMraTenio 25, Aaa bxoas noAKniOMBHbi 

COOTB8TCTB0HHO K 0OTOABTM HXy 27 M WCTOMHMXy 

nanpRKOHHfl cumanoB 11. npMMSM ocb 24 
sepxanbHoro OapaGaHa 23 m oOpaaytou^Me 

l4MriMHAPHM8CKMX O&beXTMBOB 15, BXOARIUMX B 

cocTaa ocBeTMTe/ibHbix ocxrraBHbix o6t>eKTMBOs 
14. nepneHAMKy^HpHbi neKTOMHbiM anetcrpooaM 

6 M 8, KOTOpbie, B CBOIO OMepeAb, 8MBCT8 C 
06pa3yK>U4MMM MUTIVlHApMMeCKHX o6"b0KTMBOB 19. 
BXOAHli^HX B COCT8B n pOGKL^HOH HblX COCTBBHbiX 

o&beKTMaoa 18. napaiinejibHbi ropueabiM 
rpaHAM npvi3M nonHoro BHyTpeHHero OTpa^eHun 

17 (Ha CfcMI*. 1 M 5 0CB8THT8JlbHbia COCTaBHOfl 
O&beKTMB 14 M npOeKUMOHHbjR COCTaBHOfl 
06"b8KT/B 18 nOKBSaHbi TODbKO Ann OAHOfl M3 
TpeX OnTMMeCKMX CMCT8M BM3yanM3aijMM 
penbaffcHOfl MHcJxDpMai^nM, a Ha cpvtr. 2 noxasaH 
Ann npHMepa TOiibxo oahh wctomhuk onopnoro 

HanpfDKGHUfl 10, OTHOCfltHUKCfl X 

M3o6paxeHHOMy Ha cjair. 2 np0M8>KyTO4HOMy 
HocMTanio panbec|>HO» sanwcn ctpokm 1). 
BosMOKHbift Bap nam TeneBnanoHHoro 
npoBKropa (<t>Hr. 5) bmocto AByx AMXpovmHboc 
sepxan 21 coabpjkmt cwcieMy npocTbix sepican 
29, pacnojioKeHHboc raxMM oopasoM, nro 

CBBTOBbie nOTOKVI OT Tp8X npOM9)Ky tOMHblX 

HocnT8ne« HHC^opMai^HH 1 HanpaBnnwTCfl Ha 
Tp n paa/inHHbte rpBHw aepxanbHoro 6apa6aHa 23 
m, orpaxancb ot hmx. cxcwtc« Ha aKpane 26 a 
crpoxy 30, a Taxace APnonHHTenbHo coflepjxviT 
aiAo abb BM3yanM3kipyiou;i4e Ana0parMbi 22, 
pacnonoNcaHHbie MO>KAy cmctbmoH npocTbix 
sepKan 29 h sepxanbHbtM 6apa6aHOM 23 n 
nepGKpbisaKJLMHX HaAU<£pampoaaHHbiB 

CB6TOBOV4 nOTOK OT COOTBOTCTByKXA^X 
MCTOMHMXOB CBOT8 13. 



npBAnOJKBHHOa yCTpO^CTBO pa60T88T 

cneAyroiAMM oSpasoM. Ha aneicTpqAbi 
ynpaBneHMfl 6 ot 6noxa hctomhukob 
HanpflxceHuR cwmanoa 11 noAawrcn 
sneKTpwvtecKMe cumajibi b bhab npnMoyronbHbix 
MMnynbcoB HanpnxeHnq U ynpI ((par. 3. I - 
HOMep 3naKTpoAa ynpaaneHnn), aiunnviryAa 

KOTOpblX COOTBQTCTByOT 3anncbtBaeMo^ 

MHcpopMauMM. B peaynbTaTe 3Toro Ha rpaHMi^e 
pasAena npo3paMHoro reneoCpaoHoro cnon 4 n 
B03AyujHoro saaopa 5, BcneAcTane paannnnq nx 
AVianefcrpHMecxMX npoMni^aewocTefl BoaHMxaior 

nOHABDOMOTOPHbld CMTIbl, BbJ3blBaWlAMO 
A80OpM8L(HK) CB060AHOfl nOBBpXHOCTM 

npoapaHHono reneo6p83Horo en on 4 
COOTB8TCTB8HHO cwmanaM Ha snexTpqAax 
ynpaaneHun 6. 

B npoTomne anexTpoAbi 3a38MneHHn 8 
pacnonoKeHbj a nnocKocru sneiapqAOB 
ynpaaneHMA 6 MejKAy hhmm. B OTcyTCTBtte 
anexTpoAOB saaeMneHHn ycTpoAcTBo 6bino 6bt 
Hepa6oTocnoco6HbiM, rax xax b 3tom cnynae 
npM nocryruiaHMw aneiapMHecKnx tnwnynbcoa 

HanpP>KQHHP H8 CO08AHM8 3/18KTOOAbl 

ynpaBneHMB noreHnnan Mex^qy humh nepaa 
nexoTopoe BpaMw BbipoBHnncn 6u acneACTBHa 
npoTexaHMB Manwx tokos no noBepxHocTM 
BTopoH noAnoxocM. (BpeMn BbipaBHHBaHkin 
noTeHL^nana Ha npaxTVtxd saBHCHT ot 

AH3J18KTpMM8CXMX CBORCTB MaTepnana BTOpOfl 

noAnoxwM ui cpaBHMMo co spsMeHSM 3anwcn 
cumajia), floaTOMy Ann wcxnxxeHMB BnnaHun 
COC8AH14X anexTpoAoa ynpaaneHHR Apyr na 
Apyra hbo6xoa^mo 0O3AaTb MejKAy hmmm 
nocro«HHbi« Hyneaofl noTeHi^wan. B npoTOTMno 
aro AOCTHraercn sa cmbt BBeABHvm snexTpoAoa 
3a38MneHMp Me«Ay xajKAWMM ppyMn coc8AHMMM 
3/ieKTpQA8Mn ynpaaneHMH. tlpn 3tom 
paCCTOflHMe M8)KAy COC6AHMMK snexTpoAaMw 
ynpaaneHMn CKnaAbiBaercR t*3 ujnpnHbi 
anexTpoAa dasaMneHvin w ujwpuHw AByx 

npOMBXCyTKOB no OQeMM CTODOHaM KaxAoro 

snexTpoAa 3aaeMneHHfl AO coco ah hx 
snsxTpQAOB ynpaaneHMW. MMHnwanbHO 
BOSMoxcHoe paccTOAHHa MexcAy coobahmmm 
snoKTpoAaMH ynpasneHWfl b npOTOTMne 
npn6nnweHHO paeno yTpoenHofl lumpviho oahoto 
anexTpoAa (unw npOMdxcyTxa Mex<Ay 
anexTpoAaMM) n orpaHMHOHo bo3mox<hoct«mm 
0OTonnTorpacpHHecxo« TexHonorwH. B 
npeAnaraeMOM ycTpoftcTBa anexTpoAbJ 
ynpasneHun 6 m saseM/ieHMn 8 pacnonoxceHbi a 
pa3Hbix nnocxocTnx no o6bhm cropoHaM 
AHariBKTpvmecKoro cnon 7. Tax xax TonmviHa 
AH3n8KTpvmecxoro cnon 7 HaMHOro ( b 5 10 pas 
h 6onee) MeHbiue uuupMHW snexTDOAOB 
3a38MnaHH» 8, to noTeHi^an na noaepxHocrM 
AMsnexTpunecxoro cnoa 7 b nnocxocTM 
3neKTpoA08 ynpaB/iBHWfl 6 MejKAy nocnaAHHMH 
Taxxce BcerAa npvionHxcdHHO pasaH Hynio, 

H838BMCHMO OT HanpflHCBHMB HB dneXTDOABX 

ynpaaneHMfl. Oah8ko pacnonoxcsHne 
snsxTpoAOB ynpaaneHHR 6 m saseMnanHR 8 b 
pasHbix nnocKOCTRX nosBonnaT yMeHbiumb 

OaCCTORHHe MSJKAy HMMM B nonBpBHHOM 

HanpasneHMM AO Hynfl. B peaynbTaTe 
npeAonbHaR paspeiuacLMan cnoco6HOCTb 
ycTpoflcTBa noBbiiiiaeTCR b Aaa pasa (a 

MHHHManbHOB pacCTOPHUe MBOKAy COOBAHblMH 

anexTpOAaMH ynpaaneHnp yMBHbiuaeTCR b TpH 
paaa). 

3anncaHHbifl reoMeTpHMecxviA p8nbe0 
noBepxHocTM reneo6pa3Horo cnoR 4 
BOcnpon3BOART Ha 3KpaH8 26 b bhab ctdokm 
M3o6pa)xeHHR 30 cneAyxiiAviM o6pa30M (0nr. 1 . 
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5). KeuKAuB mctomhhk casTa 13 bmbctq c 

COOTB8TCTByKHAV1M OCB8TMT8nbHblM COCTaBHfcJM 

06-beKTHBOM 14 0oicycvipyeT CBBTOBOfl noTOK Ha 
noaepxHOCTb reneo6pa3Horo cnon 4 
cooTBeTCTByroujero npoMOttyTOMHoro HocwTenn 
penbetfcHofl 3anwcw ctpokm 1 B BUfle y3KoR 
nonocbi. nepneKOHKynnpHofl neHTo^HWM 
3/ieiapoAaM (r.e. nepneHflUKynRpHoB Ta»Ke m 
"CyropKaM" penbecpa. KOTOpbie BbimHyTw BAonb 

3/lBKTpOAOB, CM. (pMC 2). KO300MI4HeHrbl 

npenoMnennfl nptiSMU noriHoro BHyrpeHHero 
OTpajKeHwn 17, nepaofl npospaHHofl noAno>KXM 2 
m r©noo6pa3Horo cnon 4 nqflpupaiOTCfl 
npn6nn)K8HHO paBHbiMM opyr APyry. flosTOMy 
cbstoboW noTox OTpajxaeTcn noA yrnoM nonHoro 
BHyTpeHHero orpaxBHun (oxono 45 °) ot 
pe/ibo<t>Hofi noDGpXHOCTM reneo6pa3Horo cnon 4 
m Hanpaensercfl Ha npoatcu^iOHHbiR cocTaBHOfl 
o6beKTMB 18. nocneflHMfl npn otcvtctbmm 
Aett>opMat4na cBoSoAHofl noeepxHOCTH 
npoapaMHoro reneo6pa3Horo cnon 4 
npoaKTMpyeT aecb cbotoboH noTOK Ha 
HenpospaMHyio BK3yanM3HpyK>myK> am a 4> pa rwy 
22. a npw Ha/iMMMM Aeo^opMaL^A npoejcTMpyeT 
noBopxHOCTb re/i eo6 pas Horo cnon 4 na oxpaH 
26. TaK kbk noTox caeTa HyneaoB 

npOCTpaHCTB6HH0R MaCTOTW nep8KpbJBaeTCfl 

AwacfcparMoH 22. to CBeTOBan CTpoxa 30 6yA9T 
MOAynnpoaaHa no mhtbhcmbhoctm b 
cootb8tctbhh c aMnnwryAofl panbecpa 
npospaMHoro reneoopaanoro cno« 4. 

LlwrtMHAPHMeCKWa 06bOKTHB 15. BXOA«l^M« B 

cocTaB ocBBTHTenbHoro coCTaBHOro o6berrnea 

14, CJKMMaOT CBOTOBOR POTOK B CTpOKy 30 B 

rtnocxocTM SKpana 26 (a Tatoxe iopMupyer 
y3Kyio nonocy CBera Ha noBepxHOCTM 
re/ieoGpa3Horo cnon 4). MnnuHApnwecKvifl 

O&betfTMB 19. BXOAflMMVl b cocTas 

npoaKi4MOHHoro cocTaBHoro oSbGKTMBa 18. 
aaABBT ainpHHy caeTOBOfl ctpokm 30. 

C<£epHHeCKM8 OffbSKTMBbJ 16 H 20 B COH8TaHHM 
C LJHrMHApWdCXVtMVI O&beKTHBBMd 15 H 19 

oGecneMMBaroT onucaHHyK) Bbiiije onTMMBCicyjo 
conpyuKGHHOCTb nnocxocTM hctom m h Ka 13 n 
Ana0parMbi 22, a Tatoxe noBepXHOc™ 
raneo6pa3Horo cnofl 4 n nnocxocTw axpaHa 26. 

TaK K8K noBopxHOCTb reneoCpasHoro cnon 4 
ki nnocKocrb aKpana, kbk npaawno. 
MenapannenbHbt APYr Apyry. to HawMeHbume 

OnTMM8CKM8 MCK£UK6HMn fipCJ Id ra (OTCH MM8HHO 

A/in np8AnojK6HHoro sapnaHTa B38MMHoro 
pacnonoKeHun neHTOMHux sneKTpQAOB 6n8, 
npH3Mbi 17. o6paayiou«MX oObeKTHBOB 15 m 19 h 
6apa6aHa 23. HanpwMep, ecnn Cbi anetapOAw 
6binn hb napanne/ibHbi. a nepneHAUKynnpHbi 
TopueawM rpaHAM npnaMbt, to Ann onTimecKort 
BM3yann3aqnM penbecfca npMiunocb 6w 
ucno/ibsoBaTb tbk HasuaaeMyio "Kocyjo 
npoe^MJo". 3to aecbMa ycnowHuno 6w 

KOHCTpyKmiJO COCTaBHblX 06b8KTMBOB 14 H 18, 

6apa6aHa 23 n He nosBO/inno 6bi npn 
coBpeMeHHoH TexHonoruM AoGnTbcn Taxoro we 
KaMecTsa Mao6paxceHMn, KaK a npeAnaraeMOM 
ycTpoHcTBe. 

fluxpoMMHbie septcana 2 1 (<pvir. 1 ) 
H6o6xoAHMbi Ann cB8A8HHn n3o6pajKeHnfl Tpex 

pa3HbJX UB8TOB 8 OAHy CTpOKy, T3K K3K OHM 

nponycKawT cbot oahoA AnnHbi bo/ihw m 

OTpajKaWT CB8T APyrOtl AnMHbl BOJIHbl 

(npocToe/oTpaMcaioiAee/ aepicano 31 Ha cpur. 1 
hocht BcnoMoraTenbHbiA xapaxrep h mojk9t 

OTCyTCTBOBaTb npvi COOTB8TCTByK}li;eM 

pacnonoxeHMH Kpa^Hero npaBoro 

npoMejKyTO^Horo hocmts/ih 1). Oahbko 
AMXpowMHbie sepKana, b OT/twMne ot npocrbix 



aepxan, nornomajoT SHannTenbHyio nacTb 
MomHocrw npoxoAnu4ero Hepas hhx csera: 
AecnTKvi npoqeHToa. Mro6bi 3Toro M36exaTb. 
mo)kho BMecTo AHxpOMMHbix sspican 21 
ncnonb3oaaTb cMcreMy npocTbix aepKan 29 
(c$>nr. 5), KOTOpbie npoeKTMpyiOT caeTOBbie 
noTOKM ot xaJKfloro npowexcyTOMHoro nocnTenn 
pe/ibe$H0fl aanviCM ctpokm 1 Ha TpM paaHbta 
rpaHM 38pKanbHoro 6apa6aHa 23. a saTOM otm 
caeToabie noroxn CBOAnTcn Ha OKpaHa 26 b OA»y 

CTpOKy 30. npM 3TOM H806XQA^MO B86CTH 

Aono/i h man bHO eiue abo BMsyannanpyKJiitwe 
Avtac^parMbt 22 tbk, MTo6bi nyneaofl nopnACK 
AVKf)paKUkiM caeTa or KawAoro npoM8)KyTOMHoro 
HOCHTenn pertbecpnofl sanncn ctpokm 1 
nepdKpbiBancn 6bi cboom A^a^parMoA 22. 

KaK H3B8CTHO. n/lOTHOCTb nOHABpOMOTOpHblX 
CMJ1 B HOKOTOPOR TOM KB CBO6OAHOM nOBepXHOCTM 

npo3paMHoro re/ieo0pa3Horo cnon 4 
npn6nwK8HHo nponopuMOHanbHa tcsaApaTy 
HanpnxceHHOCTM anexTpHMecxoro no/in e stoB 
toh na (e oahoA us AByx rpaHMvau^MX Cp8A). B 
npoTOTune HanpnMCSHHOCTb anexTpHHecKoro 
no/in, cosABBaeMoro hbkotopwm neHTO^HbiM 
oneicrpOAOM ynpaB/iaHbin 6, nponopnnoHanbHa 
HanpnxeHMio CHrHana U d Uyrp.i na stom 
oneKTpoAe (oTHocMTenbHo npospaHHoro 
dneKTponpoBQAniuero cnon 3). no3TOMy B 
npoTOTune MaKCMMaribHan my6viHa 
perib80a Aj mQX npA i-M neHTOMHUM anexTpoAOM 
ynpaa/jeHun 6 npH&iMKeHHO nponopi;MOHajibHa 

KsaApaTy (cfcMr.3). OnTMMecxan cucTeMa 

8H3yann3aqnM penbe(|}Hofi MH$opMai4uu BMecre 
c AnacpparMOM 22 oCecneHUBawT a H8KOTOpOM 
Anana30He r/ry6nH penbecpa A} hhhshhos 
npeo6pa30BaHne A; e ocBeineHHOCTb 
cooTBOTCTByioiAero yMacrxa oxpawa J 3j . 
nosTOMy B npoTOTune BartMHUHa J 3 j a pa6oM8M 
AManaaoHd U a j 3aBncnT ot U ci raioKa 
KBaApaTMMHO (nyHKTwp Ha <pnr.4). 

B npeAnaraeMOM ycrpoftcTBe Ha 
npoapaMHbiH sneio-ponpoBOAniAHH cnoO 3 
noAaeTco OTHocMTenbHO neHTOHHb« 3nexTpOA0B 
3a3BMneHnn 8 nocTonHHoe onopHoe 
HanpnjKeHne U on.< 1.2.3) (caoe Ann 1-ro. 2-ro 
h/ih 3-ro npOMexyTOMHoro Hocvrranp pe/ibe0HOH 
3anncn ctpokm 1). Ha l-R neHTOMHbirt 3nexTpQA 
ynpaaneHvin 6 a npeAnaraeMOM ycTpoRcrBe 
noAaeTcn cyMMa HanpflKBHun en man a U ^ h 
nocTOAHHoro HanpnxceHHn cMetneHun 
u «*• (1.2,3) ( caoero Ann 1-ro. 2-ro nnn 3-ro 
npoMewyTOMHoro Hocmenn penbec^Hofl 3anvtCM 
ctpokm). Tbkmm o6pa30M. a npeAnaraeMOM 
ycTpoMCTse HanpnxeHHOcrb aneKTpMMecKoro 
nonn noA i-M nsHTOMHWM snexrpoAOM 
ynpaaneHMn 6 nponopi^MOHanbHa cyMwe 

HanpWK8HMfl [U on(123> ♦ Ucm. ( i.2^, * u ai- B 

peaynbTaTe Ann rny6nHbj penbe^a nonyMMM 



on. <1, 2,3> 
U 1 ♦ CU 



n. <1,2.3> 



nepeoe cnaraeMoe hb cosAaer pen^ecpa, 
tbk Kax AononHHTonbHoe none. co3AaBaaMoe 
mctomhmkom onopHoro Hanp»>K8HMn 10. 
OAHOpOAHO. Ecnn Uon.(i.2.3) 8 5-10 pas oonbtue 
I u cm^i.2.3) + u c.i). TO TpeTbHM cnaraeMbtM no 
cpaBweHnio co BTOpbiM MOXHO npeHeCpeMb. 
no3TOMy b npeAnaraeMOM ycTpoflcTBe 
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A i U on.(i. 2 .3) • t U CM.(l A3 ) * UejJ GonbWa* 

BBJiMMktHQ u on.(i,2.3) o6ecn8MUBa8T 

H806xpAMMyK) MyBCTBHTenbHOCTb CMCrGMbl. 

KpoMe Toro, jiMHeflHaa nponopt^MOHartbHOCTb 
Ai n U c j no3Bon«eT nony^urb jiMHeflHufl 
ynacTOK m hb aMruwTyAHOfl xapaxTepwcTMKB 
Bcero ycTpottcTBa b uenoM (Ha cj>w\4 ynacTOK 
MN Ha cnnoujHofl KpviBafl), hto ynymuaeT no 

CpaBHOHMK) C KB8ApaTMMH0^ 3aBMCMMOCTblO B 

npoTOTwne KanecTBO oroGpaxdHvm nonyTOHoaofi 

MHCtWpMamiM. HCTOMHMKM HanpJWCBHMfl 

CMeiqennfl U cm <12 .3) H8o6xoAMMbi Ann 
cMeu^eHMn Hanana orcMOTa HanpaweHHfi 
CMrnanoB U ci e HaMa/ibwytt Tonxy nMHBflHoro 
ynacTKa aMruiuryaHoff xapaicrepucTMKH (cpoH. Ha 

<pW\3 H 4 03HavaQT CpOHOByjO WHTBHCWBHOCTb 
CBBTB). 

YctpoHctbo CMHXpOHnaauMM 28 paooraeT 
cneflyiomviM o6paaoM. Or Gnoxa mctomhhkob 
HanpnxceHMtt cumanoB 11 k ycTpoRcTBy 
CMHxpOHHsaMMM 28 nocTynaxrr TaxTOBbio 
cwrHanbi b Ha nan© xaXAoru xaapa 

M306paXC8HHfl . KpOMB TOTO. OT <J)OTOflaTMMKa 27 K 

ycTpoflcTBy cnHXpOHH3aunn 28 nocTynaKDT 

MMny/lbCbJ B MOMdHTbl CM8Hbl rpaHGfl 

sepxanbHoro 6a pa 6a Ha 23 (npM epaiueHHH 
0apa6aHa xajKAan ero rpanb oro6paMcaeT oawh 

KBAP M306paJK8HMJl). YCTpOflCTBO 

CHHXpOHM3aUMM 28 CpaBHMBQBT nO 3TMM 

cwmanaM MacTOiy BpaujeHWi 6apa6awa 23 c 
wacroToii KaflpoB H3o6pa)KGHMP m noAaer cwrwan 
Ha aneicrpoABuraTanb 25 rax, Mro6bi nacTOTa 
BpaiAQHMfl 6a pa 6 ana 23 nenpepbiBHO 
noAcrpanBanacb k MacroTB CMeHbi xaApoa. 
KpoM© Toro. no/iyMMB or cpotoabtm m kb 27 
OMepeAHoW cwman b momoht cm8hw rpaHefl 
3epKanbHoro 6apa6aHa 23, ycrpoRcrBO 
CMHxpOHM3ai4HH 28 nocwrtaaT kombhay a Gjhok 
mctohhmkob HanpfljKBHMfl cuma/ica 11. no 
KOTopofl Ha anexTDQAbi ynpaenBHHfl 6 ecex rpex 
npoMexyTOHHbix Hocuraneft penbecpHOfl 3anncu 
crpoKH 1 noAajoTcw nocneAoaaTejibHO ace 
CTpoKM OMepeAHoro xaApa H3o6pa*ceHMH. B 3to 

BpeMfl B 6nOKB HCTOMHMKOB HanpfUKGHMB 

cvirnanoB 1 1 3anoMMHaercn cneAyiou^vifl khap w 
t.a. 

KpOMB TOTO, yCTDORCTBO CUHXpOHM3aiJMH 28 

ynpaBJinar paooToR Tpex MMnynbCHbtx 

MCTOMHMKOB CBBTB 13 Cn©AyK>mMM 06pB30M 

(cJ)Mr.3). MacTOTa nosTopBHWfl MMnyrtbcoB cbbtb 
J m( i£.3) saAaaTcn ycrpoflcTBOM CHHXpOHMaaqnn 

28 paBHOB HaCTOTO CTpOK M306paJK8HWfl. 
MOMBHTb) )K9 OAHOBpBMBHHOrO BK/HOHSHMH 

viMny/ibcoa cbbts ot bcbx Tpex mctomhmkob 
saAaKDTcn ycTpoflcTBOM cnHxpoHH3ai4nw 28 
tbkvim oOpasoM. mtoGw cbbtoboR noTox na 

3KDBHB 6 bin MBKCHMajIbHbtM. 143 Cpnr.3 BHAHO. 
MTO npM SBABHHblX AnMTBJIbHOCTM K aMnjlMTyAB 

MMny/ibcoB ceera Jm(i.2.3) otopo momcho 
AOCTMrHyrb, ecnn BicnxxaTb nMnynbcw cbbtb 
HB3BA0Jiro AO aaAHero 0pOHTa HwinynbcoB 
cm rn an OB. Mmghho b stom cnynae mokho 
nonyMHTb MaKCHManbHbifl cbbtoboR noTox Ha 
3xpaHe9 . = fx ,«t 

YCTpoHCTBO MOKGT 6blTb pGa/1H30BaHO 

cxi8AyK>iAMM o6pa30M. riepBaH 2 m sropafl 9 
noAno>KKM MoryT GbiTb CAenaHbi M3 craxna. 
npo3paMHbtfl artexTponpoaoAniAkifl cnoA 3 n 
anexTpoAbi 3a3BM/iBHMfl 8 143 xpoMa. 
AHanexrpMMeaaiA cnofl 7 tis HMTptiAa KpeiwHUR, 
onexTpoAbi ynpaBneHMR 6 M3 Monn6A6Ha. 
np03paMHWvl reneo6pa3Hbifl cnofl 4 oto 
cnnnKOHOBbt« rerib. 



25 



30 



MMHMManbHaH mnpHHa anexTpoAB m/im 
npoMB)xyTxa Ma>KAy 3/iexTpoAaMM. xoTOpyxj 

MO)KHO CABflBTb C HOMOl^blO CpOTO/lMTOrpaCpHVI, 

vtMBGT pasMspw nopflAKa 1 mkm (w orpaHMMBHa 
Anctipaxunefl CBBTa Ha rpaHMija TeMHOro m 
cBBTnoro noneR (feoToiuaSnoHa). Eonn cAenaTb 

UJUpHHy 3/IBKTpOAOB H npOMCWyTKOB MB^AY 
HMMM paBHOfl 5 MKM, TO paSpBLUaiOLi^afl 

cnocoCHOCTb npoAnaraeMoro ycTpoflcTBa 
cocTaBViT 1000/(5x2) 100 jwh/mm, a npoTOTuna 
1000/(5x4) 50 nkiH/MM, to acTb e abb pasa 

MBHbLUB. 

npn oCiabm MHcno anexTpOAOB ynpaaneHMn 
1000 iiJMpMHa paeoMBRO ynacTxa 
AecpopwwpyQMoro cnon b npBAnarasMOM 
ycTpo&CTBB paBHa 1000 x 10 10 4 mkm 10 mm. a 
a npoTOTiina a abb paaa 6onbUje, to ecTb 20 
mm. YMeHbiueHHe uivipMHbi paooMero yMacrxa 
Tatwo yMeHbUjaer orrrMMecKvio MCKaxeHMn. 

rtpM yKa38HHblX BblUJO mnpuHe OJieXTpOAOB M 

npoMBXcyrKoa Me)KAy hvimm ocTaribHwe 
napaMBTpw npoMB^yTOMHoro HocMTerw 
penbecpHofl sanwcM ctdokm MoryT 6biTb 
Bbf6paHu oneAyKXHHMH. Tonu^MHa npoapawHoro 
reneo6pa3oaaHnn cnon 4 paBHa 20 mkm, 
LUMpMHa BOSAyujKoro 3a30pa 5 paBHa 6-8 mkm. 
Tonu_inHa AvwneKTpMsecKoro cnoji 7 paaua 0,1 
mkm. ToniiiMHa nsHTOMHwx snexTpoAOB 6 vi 8, a 
TawxB 3/iaxTponpoBOAfliMero cnon 3 cocTaanptoT 

COTWOAOJIM MMKpOHa. 

HanpflKBHMfl CMemeHUfl klMettT 3HBM6HHfl 

nopj?Axa 5B. HanpnMceHMn cvirHafioa W3 m bhr kjtca 
b Atiana30HB 5-35 B. onopHbie HanpwKeHMH 
oxono 150 200 B. 

B KS48CTB© MCTOMHMXOB CBBTB 13 MOT/T 6blTb 

Mcnonb30BaHbj MMnynbCHbie na38pbi Ha napax 

MBTBiinOB. OCTaJIbHblO 6nOKM M OJlBMBHTbl 
CTOHflapTHbie. 

TflKMM 06pB30M, B yCTpOftCTBB tCOMBCTBO 
H306paJKBHMn Ha 3KpaHB BblUJB, M8M B 

npoTOTMne. npn stom cosoKynHocTb 

OT/WM MTBT1 bHblX npM3HBKOB n03BOJWBT npM 

cobpbmohhom ypOBHo TexHonornw 

BOCnpOHSBBCTM Ha BKpaHd TBneBM3MOHHOB 

M3o6pa>KeHne b paa/ibHOM Bpewenn c 
kbhbctbom. hb ycrynaKJi^nM cepuflHo 
BbinycxaeMbiM MaoiflHbiM npoexropaM xnacca 

"SWAOCpOp". npM 3TOM CTOMMOCTb M3r0T0B/IBHH« 

npeAnaraBMono ycTpoRcTBa bo mhoto pas 

MBHbLUB, M8M y "3flAO0Opa". 

OopMyna M3o6peT6HM$i: 

1. TenesnakiOHHbtfl npoexrop. coABpKaiAMfl 

TpM npOMBXCyTOMHblX HOCHTBJ1M pBTIbBtpHOfl 
3anHCM CTpOKM. KSOKAWW H3 KOTOpblX COCTOMT H3 

npoapaHHoR noAnoxxw c nocneAOBBTanbHO 

HaHeCBHHblMH Ha HB8 npOSpCNHblM 

dnaxTponpoBOARiAViM cnoeM m npoapaMHWM 
renao6pa3HbiM cjiobm m cucTeMbi 
napajinanbHbix neHTOHHwx sneirrpoAOB 
ynpaB/iBHHfl m aaaeMnaHUfl. HaneceHHbix na 
BTopy»o noAno)Kxy m pasMeu^eHHboc c 3asopOM 
hba reneo6pa3HWM cnoeM. 6nox mctomhmkob 
HanpflKBHufl cMrnanoB. coaAvmeHHbix c 
□nexTpoAaMM ynpaaneHvin bcbx Tpex 
npoMBwyTOMHWx HOCMTensfl penbB^HoR 3anncn 

CTPOKH. TpM OnTMMeCKMe CUCTGMb) BH3y8JlV13ai4MH 
penb©(t>HOfl HHCpOpMaLIVtH, XEUKAan W3 KOTOpblX 
COCTOMT H3 MCTOMHMKa CBBTB, OCBQTVITOnbHOrO 

oG-bexmaa b bviao uhjiuhaphmockhx m 
apepvmecKMx nuiH3. npvi3Mbi nonnoro 
BHy TpeH Hero oTpawoHUR m npoexquoHHoro 

OGbeXTHBa B BMAB UMJ1MHAPHH8CKMX m 

ccpepuMecKMX nnH3. cue to My sepxan. 
BM3yanM3npyioinyK) AnatpparMy, cpeAcrso 

CKQHM pOBB H M fl CTpOXM no BepTHOJlM, COCTOfllAee 
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u3 aepxanbHoro 6apa6awa, Hacaxcennoro Ha ocb 
3iieKrpoABvtraTen$t, 3KpaH. <£oTOAamnK h 

yCTpOflCTBO CMHXpOHM3aqMH, SbEKOfl KOTOporo 
nOflKJltOMDH K 6/TOKy MCTOMHHKOB HanpflXeHMA 

cwrHanoB, a bxoa * (JjoTOflaTMntcy, 

OT/lMHaKJlHWflCP TSM. HTO B H8rO AOnonHMTOTlbHO 
BQ9fieHb( TpM MCTOMHHKa OnopHblX Hanp^KBHVlR, 
Ka*Ab)fl «3 KOTOpbJX BKTItOMSH MSJKAY 

npoapasHbiM onojcrponpoBOAflmHM cnoeM m 
9/ieKrpooaMM 3a3BMfieHMH cooTBeTCTayjomero 
npowe>KyTOMHoro HocuTerm penbe^mofl 3anucn 

CTpOKM, AOnonHMTeJIbHO BBBAeHbt TpM MCTOHHMKa 

HanpwjKQHufl CMet^eHHq, icajKAbjfl vis KOTopux 

nOAKnK)M8H OAHUM BblBOAOM K QAHOMMeHHbIM 

BbtBQoaM rpynnw hctomhwcob HanpajKBHHfl 
cuma/iOB, a ApyrviM BbiBOflOM k onexrpoAaw 
aaaeMneHMB. ycTpoflCTBO cnHxpoHH3aunn MMeer 
MOTbipa flonojiHUTenbHbix BbocoAa, rpw M3 

KOTOpblX nOAKHIOMeHbi K TD6M MCTOMHHK3M 



caera, a oahh k anexTpoAanraTento, a Taioce 
HM6BT AononHMTanbHbjH bxoa ot 6noxa 

WCTOMHMKOB HanpflXeHKR CMfHanOB, KaWflblR 

npOMexyroHHbivl HocnTanb pejibetfcHofl sanwcvi 
CTpOKM AononHMTenbHO CQAapMcvtT 

6 AV19/ieKTpHMeCKl4« CJlOfl, paCDOJTOXBHHbjR MO*AY 

anexrpoAaMH ynpaaneHKfl u BTopofl noAnoxxoR, 

npHHSM HCTOMHMKH CBBTa flBTI«>OTCfl 

MMnynbCHbiMn, qacTOTa noBTOpeHiin MMnynbcoa 
CBBTa paBHa MacTOTe ctdok waoopaaceHUH. 

f£? npHMCM ocb 3epKanbHoro 6apa6aHa w 
o6pa3yiou^iie i^m n w h/jphmockwx jimhs 
ocBeTMTanbHbix o&bOKTMBOB nepneHAMKyrmpHbi 
naHTOMHbiM anexTpoAaM. npu 3TOM neHTOMHbie 
anoKTpoAbj h o6pa3y»OL4no unnnHApunecKnx 
/ihh3 npoexuMOHHbix o&>exTMBOB pacnonoxsHw 

/5 napannanbHO Topi^esuM rpaHAM npusM nonHoro 

BHyTpOHHSro OTPSDK8HHR. 
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